Based on the Physical Self Description Questionnaire (PSDQ) normative archive (n = 1,607 Australian adolescents), 40 of 70 items were selected to construct a new short form (PSDQ-S). The PSDQ-S was evaluated in a new cross-validation sample of 708 Australian adolescents and four additional samples: 349 Australian elite-athlete adolescents, 986 Spanish adolescents, 395 Israeli university students, 760 Australian older adults. Across these six groups, the 11 PSDQ-S factors had consistently high reliabilities and invariant factor structures. Study 1, using a missing-by-design variation of multigroup invariance tests, showed invariance across 40 PSDQ-S items and 70 PSDQ items. Study 2 demonstrated factorial invariance over a 1-year interval (test-retest correlations .57-.90; Mdn = .77), and good convergent and discriminant validity in relation to time. Study 3 showed good and nearly identical support for convergent and discriminant validity of PSDQ and PSDQ-S responses in relation to two other physical self-concept instruments.
The overarching aim of this article is to describe a construct validity approach to the development and evaluation of a new, short version of the widely used Physical Self Description Questionnaire (PSDQ). Acknowledged as a leading multidimensional physical self-concept instrument for adolescents (e.g., Byrne, 1996) , the PSDQ is sometimes perceived as being too long for applied research-70 items that define 11 self-concept factors (see Appendixes A and E). Such length may be acceptable when only the PSDQ is administered, particularly when used for individual diagnostic purposes; however, it might be an impediment when used in a battery of other instruments or administered on multiple occasions. To address this concern, we have developed a short version of the PSDQ (PSDQ-S) that balanced brevity and psychometric quality in relation to established guidelines for evaluating short forms (e.g., Marsh, Ellis, Parada, Richards, & Heubeck, 2005; Smith, McCarthy, & Anderson, 2000) and the construct validity approach that is the basis of PSDQ research.
Even though there is a long history of short-form development, critics (e.g., Levy, 1968; Smith & McCarthy, 1995; Smith et al., 2000) have argued that their use is rarely justified and that actual practice typically falls far short of ideal or even reasonable standards (e.g., Marsh et al., 2005; Smith et al., 2000) . Smith et al. (also see Stanton, Sinar, Balzer, & Smith, 2002) argued that the fundamental problem in short-form development is to assume that psychometric properties for the short form based on the original sample used to select the items will generalize to a new cross-validation sample. Importantly, Marsh et al. (2005) critically reviewed the Smith et al. criteria, proposed ways in which they could be tested, and described strategies for the development and evaluation of short forms that are one basis of the present investigation. In this respect, our study is a methodological-substantive synergy. Our substantive concern is the development of a short form of the PSDQ-S. However, we also stress a methodological focus on construct validity, stronger operationalizations of established guidelines, and new strategies for the evaluation of short forms.
Physical Self-Concept and the Physical Self Description Questionnaire (PSDQ)
Historically, most self-concept instruments either ignored physical self-concept completely or treated it as a relatively unidimensional domain incorporating characteristics as diverse as fitness, health, appearance, grooming, sporting competence, body image, sexuality, and physical activity into a single score. In self-concept research, there is increasing evidence for a multidimensional perspective. In their classic review of self-concept research, theory, and measurement, Shavelson, Hubner, and Stanton (1976) developed a multidimensional, hierarchical model that fundamentally impacted self-concept research (Marsh & Hattie, 1996) . Following from this review, self-concept researchers (e.g., Byrne, 1996; Marsh & Hattie, 1996; Wylie, 1989 ) have routinely evaluated responses to self-concept instruments through the application of confirmatory factor analyses (CFAs) to assess their structure, structural equation models (SEMs) to relate self-concept to other constructs, and multitrait-multimethod (MTMM) analyses to establish their convergent and discriminant validity. Early SDQ research provided strong support for the multidimensionality of self-concept responses posited by Shavelson et al. (Marsh, Smith, Barnes, & Butler, 1983 ; also see Byrne, 1996) . The original SDQ instruments were designed to measure self-concept across a broad array of academic, social, physical, and emotional areas. They contained two separate components of physical self-concept: global physical ability and appearance. However, sport and exercise psychologists required a more fine-grained view of physical self-concept. PSDQ scales reflect some of the original SDQ scales (physical ability, physical appearance, and esteem) and parallel physical fitness components identified in a confirmatory factor analysis (CFA) of physical fitness measures (Marsh, 1993a ) that extended Fleishman's (1964) classic research on the structure of physical fitness. The PSDQ consists of nine specific components of physical self-concept, a global physical scale, and a global self-esteem scale (see Appendixes A and E for detail). Each PSDQ item is a simple declarative statement and individuals respond using a 6-point true-false response scale. The PSDQ is designed for high-school-aged adolescents. Although Marsh (1997 Marsh ( , 2002 suggested that the PSDQ should be appropriate for adults, it has not previously been systematically evaluated for responses by participants older than university-aged students. Previous PSDQ research demonstrates:
• Good reliability (median coefficient alpha = .92) across the 11 scales (Marsh, 1996b; Marsh, Richards, Johnson, Roche, & Tremayne, 1994 ); • Good test-retest stability over short term (Mdn r = .83 for 11 PSDQ scales, 3 months) and longer term (Mdn r = .69, 14 months; Marsh, 1996b ); • A well-defined, replicable CFA factor structure (Marsh, 1996b; Marsh, Richards, Johnson, Roche, and Tremayne, 1994 ); • A factor structure that is invariant over gender as shown by multiple-group CFA (Marsh et al., 1994 ); • Convergent and discriminant validity as shown by multitrait-multimethod (MTMM) studies of responses to three PSC instruments (see Marsh et al., 1994) ; • Convergent and discriminant validity as shown by PSDQ relations with external criteria (see Marsh, 1993c; 1996a; 1997) ; • Applicability for participants aged 12-18 and for elite athletes and nonathletes (Marsh, Hey, Roche, & Perry, 1997; Marsh, Perry, Horsely, & Roche, 1995) ; and • Applicability to different countries based on translated versions of the PSDQ Marsh, Bar-Eli, Zach, & Richards, 2006) .
In summary, the PSDQ is a psychometrically strong instrument that is appropriate for a wide variety of sport and exercise research. The present research extends this research by examining the PSDQ-S across diverse samples, including a senior sample of participants much older than previously considered in PSDQ studies.
The Present Investigation
Aware of the many problems of short form development (Marsh et al., 2005; Smith et al., 2000) , we not only want to avoid them, but also want to contribute to the clarification of guidelines that assist applied researchers in this precarious endeavor. Setting out to develop the PSDQ-S that would remain true to the PSDQ constructs and measures them reliably, we also want to offer a noticeable benefit to applied practitioners seeking to reduce administration time by reducing the length of the PSDQ. However, before the PSDQ-S can be accepted, we worked through a list of probing questions that rigorously test its viability and apply some new methods-demonstrated fully in three studies. Consistent with our perspective on construct validity, the main focus in this initial presentation of the PSDQ-S is on within-network studies that are a logical prerequisite of subsequent research that addresses between-network questions that are part of a long-term research program. Study 1 addresses the fundamental problem of short form development, assuming that the psychometric qualities of the selected items generalize to other samples. Here, we compare results based on the normative database with a new cross-validation sample, as well as results from four additional samples that are quite diverse in terms of language, age, and nature of the sample. We focus on psychometric properties (reliability, CFA factor structure, and multigroup invariance) of the PSDQ and PSDQ-S based on these six samples. Study 2 evaluates stability over time and internal validity, illustrating an application of MTMM analyses to this within-network issue. Do the new factors show a consistent expression over time, and are short-form items equally reliable when used repeatedly? Do the relationships between different facets of self-concept change over time, or can a researcher wanting to conduct a longitudinal or an intervention study assume a consistent pattern over repeated administrations? In addressing these questions, we evaluate the stability of PSDQ-S responses over a 1-year interval for high school students before and after graduation from high school and for older adults who are either retired or approaching retirement age. In different sets of analyses, we evaluate the invariance of factor structures over time, the effects of age and gender, and support for convergent and discriminant validity in relation to time.
Study 3 is in line with the Stanton et al. (2002; also see Donnellan, Oswald, Baird, & Lucas 2006) recommendation that short and long forms should have equivalent relations to external criteria. This study applies a more demanding application of MTMM analyses based on responses to the PSDQ, Fox's Physical Self Perception Profile (PSPP; Fox, 1990; Fox & Corbin, 1989) , and Richards's Physical Self Concept (PSC; Marsh et al., 1994; Richards, 1988) instruments. Here, based on separate analyses of the 40 PSDQ-S and 70 PSDQ items, we extend previous studies and evaluate how well the strong support for the convergent and discriminant validity of PSDQ responses generalizes to the PSDQ-S.
Overarching Methods

Description of Six Samples
The total sample in this investigation consisted of 4,800 participants from six diverse groups designed to test generalizability of results over age, nationality, and diverse groups. Groups 1-4 (G1-G4) completed the original 70-item version of the PSDQ. On the basis of data from the normative archive of responses to the long form of the PSDQ (G1), we selected 40 items to be included in the PSDQ-S that were used in two new studies (Groups 5 and 6; G5 and G6) . Thus, all six groups completed the 40 PSDQ-S items: G1-G4 completed all 70 PSDQ items, whereas G5 and G6 completed only the 40 PSDQ-S items.
Senior Group (G6). Group 6, the senior sample, consists of 760 participants who completed the PSDQ-S as part of a larger battery of tests related to physical activity, psychological factors, health, and retirement in older adults (Jackson, Miller, Cotterill, Brown, & O'Dwyer, 2007) . Participants ranged in age from 52 to 93 (M = 63 years, SD = 6.8). In terms of age, this sample is clearly different from the other samples and any previous large-scale PSDQ studies (or to any other multidimensional physical self-concept instrument). In this respect, results based on this sample constitute an important extension of PSDQ research, as well as providing a demanding test of the PSDQ-S.
Additional Samples. Two additional samples were constructed from these six groups of participants that were the basis of Studies 2 and 3. In Study 2, we considered 212 participants from the cross-validation G5 and the 553 participants from the senior G6 who completed the 40-item PSDQ-S on two occasions (interval of 1 year). Participants in both these groups who completed surveys at Time 1 were asked if we could approach them to complete the same survey 1 year later. In Study 3, we considered a subset of 322 participants from G1 (Australian adolescents) and all participants from G4 (Israeli university students) who had completed the PSDQ as well as Fox's PSPP (Fox & Corbin, 1989) and Richards PSC (Richards, 1988; Marsh et al., 1994) . Combining data from these previously published studies, we employed new statistical analyses and compared responses based on the original 70 PSDQ items and the 40 PSDQ-S items.
1. best measured the intended construct as inferred on the basis of corrected itemtotal correlations (from the reliability procedure) and the size of standardized factor loadings in CFA (these two criteria are combined as they provide essentially the same information); 2. had minimal cross-loadings as evidenced by LISREL's modification indexes, indicating the extent to which the fit would be improved if an item were allowed to load on a factor other than the one that it was intended to measure, and expected size of the cross-loading; 3. had minimal correlated uniquenesses (CUs), particularly with other items in the same scale. (If two items within the same scale had a substantial correlated uniqueness, only one item was retained. Hence, this guideline superseded the other guidelines.); 4. maintained the breadth of content of the original construct (based on subjective evaluations of the content of each item); 5. were sufficient in number to maintain a coefficient α estimate of reliability of at least .80 (and to retain more items for scales found to be less reliable).
No attempt was made to select items explicitly on the basis of mean responses so that the mean scores on the short form would be similar to those on the long form.
Statistical Analysis
Confirmatory factor analyses in the present investigation were conducted with LISREL (version 8.8) using maximum likelihood estimation (for further discussion of SEM, see Byrne, 1998; Jöreskog & Sörbom, 1996; Marsh, 2007) . The main focus of these analyses is to ascertain that the factor structure based on the 40 PSDQ-S items was well defined and to compare it with the factor structure based on the 70-PSDQ items. Consistent with current practice, we emphasize the root mean square error of approximation (RMSEA) to evaluate goodness of fit, but, following Marsh (2007; Marsh, Balla, & Hau, 1996; Marsh, Balla, & McDonald, 1988) we also consider the Tucker-Lewis index (TLI) and the comparative fit index (CFI), as well as presenting the normal theory χ 2 test statistic (the default in LISREL), and an evaluation of parameter estimates. Values for RMSEA of less than .05 and .08 are taken to reflect a close fit and a reasonable fit, respectively. The TLI and CFI vary along a 0-to-1 continuum in which values greater than .90 and .95 are typically taken to reflect acceptable and excellent fits to the data. The CFI contains no penalty for a lack of parsimony, so that improved fit due to the introduction of additional parameters may reflect capitalization on chance, whereas the TLI and RMSEA contain penalties for a lack of parsimony.
To compare factor structures based on PSDQ or PSDQ-S responses in multiple groups (or over multiple occasions), we conducted formal tests of invariance of parameters based on a set of partially nested models. In this taxonomy of factorial invariance tests, we compare increasingly demanding models that impose invariance constraints on factor loadings, factor variances, factor covariances, and item uniquenesses (Marsh, 2007) . Cheung and Rensvold (2002) and Chen (2007) suggested that if the decrease in fit for the more parsimonious model is less than .01 for incremental fit indexes like the CFI, then there is reasonable support for the more parsimonious model. Chen (2007) suggests that when the RMSEA increases by less than .015, there is support for the more constrained model. For indexes that incorporate a penalty for lack of parsimony, it is possible for a more restrictive (more parsimonious) model to result in a better fit than a less restrictive model (Marsh, 2007) , thus providing strong support for the more parsimonious model. However, we emphasize that the use of fit indexes like these remains controversial (e.g., Barrett, 2007) and proposed cut-off values are rough guidelines that should not be interpreted as "golden rules" (Marsh, 2007; Marsh, Hau, & Wen, 2004) . The evaluation of model fit and selection of a "best model" require a subjective integration of multiple sources of evidence (different indexes, evaluation of parameter estimates, evaluation of construct validity, and common sense) and ultimately a degree of subjectivity and professional judgment (Chen, Curran, Bollen, Kirby, & Paxton, 2008; Marsh, 2007; .
For large studies, the inevitable missing data represents a potentially important problem, particularly when the amount of missing data exceeds 5% (e.g., Graham, 2009; Graham & Hofer, 2000) . Here, however, the amounts of missing data were extremely small (less than 0.7% in all samples and 0.04% overall), so that it was unlikely to be a serious problem. Nevertheless, a growing body of research has emphasized potential problems with traditional pairwise, listwise, and mean substitution approaches to missing data (e.g., Graham, 2009; Graham & Hofer, 2000; Little & Rubin, 1987) , leading us to implement the expectation maximization (EM) algorithm, a widely recommended approach to imputation for missing data, as operationalized using missing value analysis in SPSS (version 17). 
Study 1 Methods
The overarching purpose of Study 1 is to compare the psychometric properties of responses to the PSDQ and PSDQ-S based on responses by the six groups. We begin with reliability analyses of PSDQ and PSDQ-S factors in each of the six groups, followed by single-group CFAs (see earlier overarching methodology section for details of the CFAs). Next, we evaluate tests of the invariance of the factor structure for responses to the 40 PSDQ-S items based on the G1 (the archive group used to select the 40 items from the 70 PSDQ items) and G4 (the cross-validation group who completed the PSDQ-S) as well as the other four groups. Finally, we apply a new missing-by-design approach to multigroup invariance tests specifically introduced by Marsh et al. (2005) to evaluate short forms. In this approach to missing data, the researcher forms separate groups for participants with different patterns of missing data (e.g., Allison, 1987; Kaplan, 2000; Muthen, Kaplan, & Hollis, 1987; Jöreskog & Sörbom, 1996) . Although the approach is rarely used because the number of missing data patterns is typically very large (and group sizes very small), it becomes practical when different groups are given different forms of the same instrument. This multigroup missing-by-design approach to the evaluation of short forms of an instrument was introduced by Marsh et al., but to our knowledge has rarely been used to evaluate short forms (but see Maïano et al., 2008) . For purposes of just this analysis, we used the full information maximum likelihood (FIML) estimation approach to missing data. We present further discussion of the rationale for this approach as part of the results of Study 1. It is interesting to compare the reliabilities of the 70 PSDQ items and the 40 PSDQ-S items for Groups 1-4. Not surprisingly, the reliabilities are marginally lower for the PSDQ-S responses, as reliability varies in part according to the number of items. For example, the mean reliabilities for the normative archive G1 are .89 (70-PSDQ items) and .86 (40-PSDQ-S items). As the norm G1 was the basis of selecting items for the PSDQ-S, it might be expected that the difference was so small due to capitalization on chance in the item selection. However, the difference in mean reliabilities is of a similar size in the other three groups that completed the 70-item PSDQ. In conclusion, there is only a very small drop in reliability in moving from the PSDQ to the PSDQ-S. In pursuing these questions, we began with a series of single-group CFAs for each of the six groups (labeled SG1-SG6 in Table 2 ). For Groups 1-4, we did separate analyses comparing the factor structures based on responses to the 40 PSDQ-S items (e.g., SG1A) and the 70 PSDQ items (SG1B), whereas for Groups 5 and 6 it was only possible to do analyses on the 40 PSDQ-S items. Two features are clear in these analyses. First, the goodness-of-fit statistics are very good for all 8 CFAs in relation to traditional guidelines of good and acceptable levels of fit. Thus, for example, all 8 TLIs and CFIs are greater than .96. Second, the goodness-of-fit statistics for Groups 1-4 are all marginally better for responses to the 40 PSDQ-S items than to Note. Group 1 = archive adolescents; Group 2 = Spanish adolescents; Group 3 = elite-athlete adolescents; Group 4 = Israeli university students, Group 5 = cross-validation sample, Group 6 = senior. All respondents in the first three groups completed the 70-item PSDQ. However, because all 40 items on the PSDQ-S come from the original PSDQ items, it was possible to do parallel analyses on items from the PSDQ and PSDQ-S.
Study 1 Results
Are the PSDQ-S Scales
All participants in Groups 4 and 5 completed only the PSDQ-S.
the 70 PSDQ items. While this might not be surprising for the norm G1 that was the basis of selection of the items (i.e., items that contributed most to the misfit of the data were eliminated and then the a priori model was fit to the same data), there was a similar trend for the other three groups who completed the 70 PSDQ-S items. The very good fit for separate analyses based on the 40 PSDQ-S items for each of these six diverse groups provides strong support for the generalizability of support for the a priori PSDQ-S factor structure. Even though the fit of the a priori model in all six groups is relevant, our particular focus is on the comparability of the factor solutions in the norm G1 and the cross-validation G5. Before formally evaluating tests of invariance, it is appropriate to evaluate parameter estimates for SG1A (norm G1) and SG5A (cross-validation G5), in which no invariance constraints are imposed. All parameter estimates for both models are presented in Appendix B and summarized in Table 3 (Study 1). Compared with the factor solution based on the norm group, in the cross-validation G5, factor loadings were as high or higher (M factor loading of .819 vs. .784), uniquenesses were as small or smaller (M uniqueness of .320 vs. .377), and factor correlations were smaller (M factor correlation of .431 vs. .498). Nevertheless, in each case the pattern of results across different items and different factors was very similar in the two factor solutions (see profile similarity indexes, PSIs, in Table 3 ).
Do the 40 PSDQ-S Items Measure the Same Factors on the Long and Short Forms? Invariance Across Archive (G1) and Cross-Validation (G5) Groups.
In multiple group models considered here (Study 1, models MG1A-MG1E in Table  4 ), we evaluate formal tests of the invariance of the parameter estimates across the normative archive group (G1) used to develop the PSDQ-S and the new crossvalidation group (G5) used to test the PSDQ-S. We begin with MG1A (configural invariance) that imposes no invariance constraints and then move to progressively more demanding models in which different sets of parameter estimates are constrained to be invariant across the two groups.
Particularly for fit indexes that control for model parsimony (TLI and RMSEA), the added constraints result in almost no change in goodness of fit for any of the models. The changes in the fit indexes are clearly less than the values traditionally used to support the more parsimonious model (increases of less than .01 for CFI, Cheung & Rensvold, 2002 ; decreases in RMSEA of less than .015, Chen, 2007) . Even the slight decrements in fit due to the constraint of the uniquenesses (consistent with earlier results showing that responses were more reliable and uniquenesses were smaller in the cross-validation sample) are small.
Do the 40 PSDQ-S Items Measure the Same Factors on the Long and Short
Forms? Invariance Across All six Groups. In Models MG2A-MG2E (Table 4) , we extend the five invariance models to include all six groups. However, the pattern of results is again similar to that based on the two-group comparisons. For models MG2A-MG2D, the changes in fit indexes were very small and clearly consistent with guidelines used to support the inclusion of the increasingly demanding invariance constraints. It is only for Model MG2E (which imposed the invariance of uniquenesses as well as factor loadings and factor variance/covariances) that there is a discernable decrement in fit. Thus, for example, comparing MG2E to MG2F, the change in CFI (.977 vs. .966) was slightly larger than the .01 guideline proposed by Cheung and Rensvold (2002) , although the change in RMSEA was Profile similarity indexes (PSIs) represent the correlation between two sets of corresponding parameter estimates from two different analyses (e.g., factor loadings in Groups 1 and 5).
b Study 1 compared factor structures for the PSDQ-S original archive file based on archive (N = 1607) and cross-validation (n = 708) groups. The profile similarity index is the correlation between estimates in archive and cross-validation groups. Also see models SG1A and SG5A in Table 1 and full solutions in Appendix 1. (2000) suggested that due to the typical item selection processes, factors defined by short forms might be more narrowly defined than the corresponding factors based on the long form. Marsh and colleagues demonstrated a novel CFA approach to this critical issue. Specifically, they applied the rarely used multiple group missing-by-design approach that is ideally suited to the comparison of short and long forms of an instrument. As applied in the present investigation, responses to the 30 items from the long form that were not included on the PSDQ-S are treated as missing responses in the cross-validation group. In tests of invariance across the two groups (MG3A-MG3E in Table 4 ), we evaluate the invariance of factor loading and uniquenesses for the 40 items common to both groups and the invariance of the factor variance-covariance matrix.
The pattern of goodness-of-fit indexes for the different models is clearly consistent with results for the corresponding models MG1A-MG1E based on only the 40 PSDQ-S items. In particular, even the model with complete invariance across all (common) parameter estimates fits well (RMSEA = .036). There is almost no difference in fit statistics for MG3A, imposing no invariance constraints with models constraining factor loadings, factor variances, and factor covariances to be invariant for the 40 common items. It is only with the added constraint of the invariance of the 40 uniquenesses that there is a slight decrement in fit (RMSEA = .039), although even this is small in relation to Chen's (2007) guideline of changes of .015. In summary, the results of Study 1 provide clear support for the conclusion that the PSDQ and PSDQ-S measure the same factors.
Study 2 Longitudinal Stability of PSDQ-S Responses: A Multitrait-Multimethod Approach
In Study 2, we consider test-retest responses over a potentially turbulent 1-year interval. For our adolescent sample (G5), this interval constituted the transition from high school to life after school. For the senior sample (G6), this interval was a period when many were either approaching or actually coping with retirement. 
Study 2 Methods
Thus far, we have looked at invariance across different samples. In Study 2 (also see the earlier presentation of the overarching methodology), we consider invariance over time for a sample of participants from Groups 5 and 6 who completed the PSDQ-S on two occasions. This component has three main aims, to evaluate: the invariance of parameter estimates over approximately a 1-year interval, adapting the logic that we used to test invariance over multiple groups in Study 1; support for convergent and discriminant validity over time, based on a MTMM analysis with time as the method variable; and the effects of gender, age group (adolescents from G5 and seniors from G6), and their interaction using a multiple-indicatormultiple-indicator-cause (MIMIC) model.
The MTMM design is used widely to assess convergent and discriminant validity, and is one of the standard criteria for evaluating self-concept instruments (e.g., Byrne, 1996; Marsh & Hattie, 1996; Shavelson et al., 1976; Wylie, 1989) . The MTMM design provides a strong approach to evaluating stability of responses to a multidimensional instrument, as emphasized by Campbell and O'Connell (1967) , who specifically operationalized the multiple methods in their MTMM paradigm as multiple occasions. Marsh and colleagues also recommended this approach to evaluate support for the convergent and discriminant validity for new short forms in relation to temporal stability over time. Campbell and Fiske's (1959) paradigm is, perhaps, the most widely used construct validation design. Although their original guidelines are still widely used to evaluate MTMM data, important problems with their guidelines are well known (see reviews by Marsh, 1988 Marsh, , 1993b Marsh & Grayson, 1995) . Ironically, even in highly sophisticated CFA approaches to MTMM data, a single scale score-often an average of multiple items-is used to represent each trait-method combination. Marsh (1993b; Marsh & Hocevar, 1988) , however, argued that it is stronger to incorporate the multiple indicators explicitly into the MTMM design. When multiple indicators are used to represent each scale, CFAs at the item level result in a MTMM matrix of latent correlations, thereby eliminating many of the objections to the Campbell-Fiske guidelines. This is the approach chosen for Study 2.
MIMIC models (Kaplan, 2000; Jöreskog & Sörbom, 1996; Marsh et al., 2005; Marsh, Tracey, & Craven, 2006) are like multivariate correlation and regression models in which latent variables (e.g., multiple dimensions of self-concept) are related to discrete contrast or grouping variables (e.g., age, gender, age × gender). The MIMIC approach is more flexible than the traditional multivariate analysis of variance approach in allowing a mixture of continuous and discrete independent variables (i.e., contrast, background, or grouping variables). Although it is similar to a multiple regression approach to ANOVA, the MIMIC model has the important advantage that the dependent variables are latent variables based on multiple indicators, corrected for measurement error. In the evaluation of background grouping variables, we constructed three single-degree-of-freedom contrast variables to represent the two age groups (0 = adolescents in G5, 1 = senior citizens in G6) gender (0 = male, 1 = female), and the corresponding two-way interaction.
Study 2 was based on analyses of responses to individual items. Although the use of ex-post facto correlated uniquenesses (CUs) should be avoided (e.g., Marsh, 2007) , Marsh, 2007) , Jöreskog (1979) , and others argue that the failure to include a priori CUs when the same item is used on multiple occasions systematically biases parameter estimates such that test-retest correlations among matching latent factors are systematically inflated, and that this bias can also systematically bias other parameter estimates. In preliminary analyses, the fit of the model without CUs (LGI0, Table 4 ) was good (TLI = .980, RMSEA = .051), but the corresponding model with CUs (LG1A, Table 4 ) was substantially better (TLI = .987, RMSEA = .039). Furthermore, the test-retest correlations were systematically larger in LGI0 (.60 to .98; test-retest correlations in Table 5 ) than LG1A (.56 to .90). Indeed, some test-retest correlations in LGI0 approached 1.0 and the solution was technically improper (nonpositive definite factor variancecovariance matrix)-consistent with our claim that parameter estimates in this model are biased. On the basis of these results, CUs were retained in all subsequent models
Study 2 Results
Longitudinal Factor Structure of PSDQ-S Responses. Models LGIA-LGIE parallel the five models previously used to test multigroup invariance in Study 1 (see Table 4 ). Here, however, invariance tests the equality of parameter estimates are based on two different occasions for the same respondents rather than invariance across different groups of respondents. Inspection of the fit indexes (Study 2, Table 4 ) demonstrates clear support for the invariance over time of the factor loadings, factor variances, factor covariances, and item uniquenesses. Indeed, based on indexes that control for parsimony (TLI and RMSEA), the most highly constrained model with complete invariance of these parameters fits the data as well or better than the least constrained model with no invariance constraints. Hence, the longitudinal invariance models applied to the PSDQ-S provide good support for the invariance of factor solutions over time and for this aspect of construct validity. Given the potentially turbulent 1-year interval considered, the test-retest correlations were remarkably large in that all but Health self-concept were at least .70 and many were more than .80.
Multitrait-Multimethod (MTMM) Analysis With Time as the Method Factor.
Here we pursue MTMM analyses to evaluate support for the convergent and discriminant validity of the PSDQ-S responses in relation to time. The 22 × 22 correlation matrix relating responses to the 11 T1 PSDQ-S factors and the corresponding 11 T2 factors (see Appendix C) can be viewed as a MTMM matrix. As this is a matrix of latent correlations, the correlations have been purged of measurement error. Furthermore, because there is good support for the invariance of the factor solution over time, we are confident that the same latent constructs are being measured on each occasion. Our main emphasis here is on the 22 × 22 matrix of correlations among the latent constructs that can be viewed as a latent MTMM matrix with 11 traits (latent PSDQ-S factors) and 2 methods (occasions). From this perspective, the 11 stability coefficients are seen as the convergent validities (monotrait-heteromethod correlations).
The 11 convergent validities (those shaded in gray in Appendix C) represent correlations between the same factors assessed by different methods (monotraitheteromethod correlations or test-retest stabilities when the multiple methods are the different occasions). These convergent validities are consistently high (M = .80, Table 3 ) and only the coefficient for Health (.59) is less than .75. The correlations Table 4 ). Although not a necessary prerequisite for analyses presented here, this invariance facilitates the interpretation of comparisons over time. To model LGIf, we add contrast variables representing the main effects of gender (0 = male, 1 = female) and age group (0 = adolescents, 1 = older adult) and their interaction. Consistent with our focus on taxonomies of nested models, we consider alternative MIMIC models in which one or more of these three effects are constrained to be zero or invariant over time.
In Model MIMICa, all correlations are freely estimated relating the three contrast variables (gender, age group, and their interaction) to the 11 PSDQ-S factors at Time 1 and Time 2 (i.e., 3 × 11 × 2 = 66 correlations). In Model MIMICb, the 33 correlations relating the three demographic variables to 11 PSDQ-S factors at Time 1 are constrained to be equal to the corresponding 33 correlations at Time 2. Each of the goodness-of-fit indexes is almost exactly the same for these two models, providing strong support for the invariance of these relations over time. In subsequent models, we test the effects of further constraints on model MIMICb.
In Models MIMICc-MIMICf, we test the effects of constraining various sets of correlations to be zero (because these correlations are constrained to be invariant over time, fixing all correlations associated with any one of the contrast variables to be zero at one time results in correlations being zero for the other time as well). In MIMICc, all 66 correlations are constrained to be zero. This results in a substantial decrement in fit (e.g., a change in chi-square from 6855 in MIMICb to 7577 in MIMICc). In subsequent models, only the effects of gender are freely estimated (but constrained to be invariant over time, MIMICd), only the effects of age group are freely estimated (MIMIMe), or the effects of sex and age-group are freely estimated (MIMICf). The juxtaposition of these results demonstrates that there are significant effects of gender and even larger effects of age-group, but almost no effects due to the interaction of these two demographic variables. We now turn to actual parameter estimates based on these analyses. Women in our two longitudinal groups have consistently lower self-concepts than men for most of the PSDQ-S factors. The largest differences are for Sport, Endurance, and Strength, but there are also statistically significant differences in Coordination, Body Fat, Activity, and the two global scales (Global Physical and Esteem). However, men and women do not differ significantly in terms of Physical Appearance, Health, and Flexibility.
The senior G6 has significantly lower self-concepts for most of the PSDQ-S factors. The largest differences are for Sport, Endurance, Health, and Body Fat. Interestingly, however, the senior G6 has Global Physical self-concepts that are as good as or slightly better than the adolescent age group, and significantly higher levels of self-esteem. Although not an a priori prediction, this pattern is not surprising. For global self-esteem, there is good evidence that scores decline during childhood and early adolescence, level out during middle adolescence, and then continue to increase into adulthood (e.g., Marsh, 1989 ; also see Brandtstadter & Greve, 1994; Carstensen & Freund, 1994) . Hence, at least the direction of differences for the global scales is consistent with extrapolations from previous research. Our suppositions about the juxtaposition between the global scales and the specific physical scales are more speculative (but see Alaphilippe, 2008) . As people get older, their physical attributes decline and they are generally aware of this. However, they also become more accepting of these effects and develop strategies to protect their sense of self that leads to positive and resilient self-esteem (e.g., Alaphilippe, 2008; Brandtstadter & Greve, 1994; Carstensen & Freund, 1994) . Furthermore, self-concept is highly dependent on frame of reference effects as well as other standards. For specific PSDQ-S factors, the self-concepts are closely tied to actual performances so that they are strongly influenced by declines in these objective external standards, and they show some decline with age. However, for self-esteem and, to a lesser extent, the global physical scale, respondents have a lot more flexibility in operationalizing the frame of reference-using social comparison processes such that their self-concepts are in relation to others of a similar age. This suggests that these older participants understand that they have diminished attributes in many physical areas, but apparently have come to grips with these differences in terms of how they think about themselves globally. These heuristic speculations about the juxtaposition between age, self-esteem, and specific components of physical self-concept warrant further research.
The gender × age-group interactions are consistently small and mostly nonsignificant, indicating that the pattern of gender differences generalizes reasonably well across the age groups, and that the pattern of age-group differences generalizes reasonably well across gender. There are, nevertheless, a few of the interaction effects that are marginally significant. In each case, these suggest that gender differences are somewhat smaller for the senior age group. Nevertheless, the results show a consistent the pattern of gender differences across the two diverse age groups, extending previous research that is usually based on a more limited age of younger participants.
Study 3 MTMM Study of Responses to Three Physical Self-Concept Instruments
Study 3 Methods. The purpose of Study 3 is to compare support for the convergent and discriminant validity of the PSDQ and PSDQ-S in relation to responses to two other physical self-concept instruments. Thus, Study 3 is a MTMM study in which multiple traits are multiple physical self-concept factors and the multiple methods are the three physical self-concept instruments (also see the earlier presentation of the overarching methodology). Study 3 is based on data from the Marsh et al. (1994) and Marsh, Bar-Eli, et al. (2006) studies, but differs from the previous studies. In particular, we begin with data from both studies, providing a sufficiently large sample (N = 717; 322 from Marsh et al. and 395 from Marsh, et al.) to allow us to evaluate appropriately large CFA models (with more than 500 estimated parameters) based on responses from all 135 items designed to measure a total of 23 latent factors representing the three physical self-concept instruments. However, the most important difference, and the main focus of Study 3, is the comparison of results based on separate analyses of all 70 PSDQ items and the 40 PSDQ-S items-providing an apparently new approach to the evaluation of short forms.
Richards's Physical Self-Concept Instrument (PSC).
The PSC (Marsh et al., 1994; Richards, 1988 ) is a 35-item instrument that measures six specific components of physical self-concept and one general physical satisfaction factor (see Appendix A). Each item is a simple declarative statement and participants respond on an 8-point true/false response scale. PSC responses have good psychometric properties that generalize across age and gender (Marsh et al., 1994; Richards, 1988 ).
Fox's Physical Self-Perception Profile. The PSPP (Fox, 1990; Fox & Corbin, 1989 ) is a 30-item inventory with four specific scales and one general physical self-worth factor (see Appendix A). Fox (1990) reported factor analyses indicating that each item loads most highly on the factor that it is designed to measure, and that individual scale reliabilities are in the .80s. Unlike the standard Likert response formats used with the PSC and PSDQ instruments, the PSPP uses a nonstandard response format based on Harter (1985) , in which each "item" consists of a matched pair of statements, one negative and one positive (e.g., "Some people feel that they are not very good when it comes to sports" but "Others feel that they are really good at just about every sport."). Each subscale consists of six items in which participants are presented with two contrasting descriptions of people, and are asked which description is most like them and whether the selected description is "sort of true" or "really true" for them. Responses are scored on a 1-to-4 scale in which 1 represents a "really true for me" response to the negative statement and 4 represents a "really true for me" response to the positive statement (for reviews of problems with this idiosyncratic response scale, see Marsh et al., 1994, and Marsh, Bar-Eli, et al., 2006; also see Wylie, 1989) .
Matching and Closely Related Factors From the Three Instruments.
Multitraitmultimethod analyses have the potential to reveal important problems in the interpretation of scale scores based on the label that is attached to them. The standard MTMM design is based on strictly parallel measures of the same traits assessed by different methods. However, this is unlikely to be the case when the multiple methods consist of different multidimensional instruments independently developed by different researchers. In particular, the extent to which matching traits actually match is likely to vary. Recognizing this issue, Marsh et al. (1994) used a detailed content analyses of items in each of the 23 scales to classify correlations between factors into four a priori categories used here as well (see Appendix D for the details of this classification): 9 convergent validities in which the scales are most closely matched (MTHM-match); 6 convergent validities in which the scales are less closely matched (MTHM-close); the 152 heterotrait-heteromethod (HTHM) correlations, between different (nonmatching) traits measured by different instruments; and 86 heterotrait-monomethod (HTMM) correlations among different traits measured by the same instrument.
Study 3 Results
CFA Results. We began with separate CFAs for each of the three instruments (Table 4 , Study 3). Consistent with earlier results, the fit of the a priori factor structure for the 70-item PSDQ is very good (TLI = .964, CFI = .966), while that for the 40-item PSDQ-S was even better (TLI = .971, CFI = .974). Although the fit of the a priori model based on the PSC is also good (TLI = .950, CFI = .955), the fit of the a priori model based on the PSPP is marginal (TLI = .914, CFI = .922). This pattern of results is consistent with other research based on these instruments (e.g., Marsh et al., 1994; Marsh, Bar-Eli, et al., 2006) Next we conducted two separate CFAs on the combined set of items from all three instruments. Separate analyses were done on the entire set of 135 items (including 70 PSDQ items) and on the subset of 105 items (including only the 40 PSDQ-S items). Both analyses resulted in very good fit statistics: TLI = .969, CFI = .970 for the 135 items, and TLI = .967, CFI = .969 for the 105 items. Although both sets of fit statistics are very good and similar, it is interesting to note that this is the first analysis in which the goodness of fit based on the 40 PSDQ-S items is marginally poorer than that based on the 70 PSDQ items. The apparent explanation for this anomaly is that PSDQ items provide a better fit than the other two instruments (particularly the PSPP), so that reducing the proportion of PSDQ items from 70/135 to 40/105 results in a marginally poorer fit. Consistent with this interpretation, earlier analyses of these date showed that when only PSDQ and PSDQ-S items were considered, the fit was better for the PSDQ-S items.
MTMM Results. Correlations among the 23 latent constructs (Appendix D) resemble a traditional MTMM matrix, with two important exceptions. First, the correlations represent relations among latent constructs that are appropriately correlated for measurement error, instead of correlations among simple scale scores that contain measurement error and that may not reflect the underlying empirical factor structure. Second, unlike the traditional MTMM design, there is no one-toone matching of the traits measured by each of the three instruments (the multiple methods in this MTMM application). Whereas there is an unambiguous matching of some of the scales in the three instruments (e.g., the three strength factors), some scales are not as closely matched (see earlier discussion).
Overall, there is very good support for convergent validity of responses to the three instruments and the results are similar for the results based on the 70 PSDQ and 40 PSDQ-S items. The nine convergent validities in the "matched" category (appended with the letter a in Appendix D) are very high (mean rs = .82 for PSDQ and .81 for PSDQ-S; see 9 MTHM-match convergent validities, Study 3 Table 3 ). In support of the a priori classification scheme, the six convergent validities in the "less closely matched category (appended with the letter b in Appendix D) are smaller, but still similar for PSDQ and PSDQ-S analyses (mean rs = .63 for PSDQ and .64 for PSDQ-S; see 6 MTHM-close convergent validities, Study 3 Table 3 ).
There is also good support for discriminant validity in that 152 heterotraitheteromethod correlations are substantially smaller than both categories of convergent validity and similar across the PSDQ and PSDQ-S analyses (mean rs = .37 for PSDQ and .37 for PSDQ-S; see 152 HTHM correlations, Study 3 Table  3 ). Consistent with the MTMM logic, these HTHM correlations are consistently smaller than the convergent validities involving the same traits.
In evaluating the latent MTMM correlation matrixes (Appendix D), it is also useful to evaluate correlations among the factors representing the same instrument (the HTMM correlations). The means of the 55 correlations among the 11 PSDQ factors are moderate and similar across the two analyses (.43 for both PSDQ and PSDQ-S items). The highest correlations involve the global scales and four subscales (coordination, sports competence, physical activity, and endurance), but all 11 PSDQ factors tend to be moderately correlated.
The 10 correlations among the 5 PSPP factors varied from .53 to .91 (mean r = .71). Whereas the highest correlations tend to involve the global physical selfworth factor, nearly all the correlations are high. These large correlations among the PSPP factors may call into question the discriminant validity of responses to this instrument.
Correlations among the 7 PSC factors tend to be the lowest of the three instruments (mean r = .34). Unlike the other two instruments, the highest correlations among PSC factors do not to involve the general physical satisfaction scale. The highest correlations are between the body and physical appearance factors, and the three correlations relating physical activity to physical strength, health, and competence.
A systematic evaluation of the MTMM matrix of correlations among latent factors provides strong support for the convergent and discriminant validity of PSDQ-S responses in relation to those from the other two instruments. Notably, PSDQ-S convergent validities were generally higher than those involving the other two instruments. Psychometrically, the PSPP appeared to be the weakest of the three instruments, resulting in a poorer fit to the data, a systematic method effect related to the idiosyncratic response scale, and inflated correlations among factors. The comparison of the PSDQ and PSC instruments was not so straightforward. Whereas the psychometric properties of the PSDQ appeared to be slightly stronger than those of the PSC, the differences were not substantial. Hence, the major differences seem to be the brevity of the PSC compared with the comprehensiveness of the PSDQ.
The juxtaposition of results based on the 70-item PSDQ and the 40-item PSDQ-S demonstrates that their performances are nearly identical. In particular, convergent validities are nearly identical in the two analyses (in support of convergent validity) as are the HTHM and HTMM correlations (in support of discriminant validity). Thus, Study 3 provides particularly strong support for the equivalence of the PSDQ and PSDQ-S for convergent and discriminant validity in relation to responses to other physical self-concept instruments.
Discussion
Evaluation of PSDQ-S Results in Relation to Smith et al.'s (2000) Guidelines
In the present investigation, we sought to evaluate the appropriateness of the new, short version of the widely used and highly regarded PSDQ instrument. Smith et al. (2000) proposed a broad set of generic guidelines for the evaluation of short forms of existing psychological measures that provided a valuable starting point for our evaluation of the PSDQ-S. Marsh et al. (2005) translated what Smith et al. refer to as the nine (negatively worded) "sins" of short-form development into (positively worded) guidelines used here to highlight limitations and directions for further research, and to discuss new and existing strategies to operationalize these guidelines.
Start with a strong instrument. The existing research literature demonstrates
that the PSDQ is a strong instrument. Although there is a temptation to treat this first methodological guideline in a token manner, we agree with Marsh et al. (2005) and Smith et al. (2000) that this recommendation is critically important, underpinning the entire process of short form development and many of the subsequent guidelines. Specifically, psychological measures should be developed from a strong theoretical basis, and this theoretical perspective should be an important component of the evaluation of corresponding short forms. 2. Show that the short form retains the content coverage of each factor. In the development of the PSDQ-S, this was achieved conceptually by using this guideline as one criterion for selecting items. The following two sets of results from the present investigation are of particular relevance to this guideline. First, the invariance of the factor structures based on responses to the full 70-item PSDQ by the normative archive G1 and the new 40-item PSDQ-S by the cross-validation sample demonstrated that the content coverage of the two instruments is reasonably invariant. This apparently unusual application of the missing-by-design approach to the cross-validation of long and short forms is uniquely suited to the evaluation of Guideline 2 in ways that are not possible when only the items from the short form are cross-validated. Second, the juxtaposition of PSDQ and PSDQ-S results in relation to responses to the two other apparently strongest physical self-concept instruments in the MTMM analysis (Study 3) provides a rigorous and new test of Guideline 2. Both sets of analyses provided extremely good and equally strong support for the convergent and discriminant validity of the PSDQ and PSDQ-S responses. 3. Show that each factor on the short form is adequately reliable. Smith et al.
considered reliability coefficients below .7 to be inadequate; we were successful in obtaining reliability estimates of at least .8 for each of the PSDQ-S scales.
PSDQ-S results satisfy this criterion. 4. Demonstrate that the short form has adequate overlapping variance with the original, long form based on independent administrations. Smith et al. recommend that both the short and long forms be administered to the same new sample. Although we laud the rigor of this "gold standard," we argue that it is typically impractical and, perhaps, unnecessary or even counterproductive. Problems arise when the instrument is long or takes a long time to administer, when participants are likely to remember responses to specific items, when the order of the instruments is not counter-balanced, and when the new sample is not large and broadly representative of participants in the original sample or the range of participants for which the instrument is likely to be used. We argue that our CFA multigroup invariance approach in Study 1 with two independent samples-one completing the short form and one completing the long form-is a practically viable alternative. This alternative may even be methodologically stronger than the alternative proposed by Smith et al., particularly if the original sample is a large, broadly representative, normative archive. It is also important, as shown in the present investigation, to demonstrate that the factor structure based on the short form provides an appropriate solution in relation to diverse groups for which the instrument is likely to be used. Hence, the present investigation provides strong support for the invariance of the factor structures across the original normative archive and diverse cross-validation samples, providing clear evidence that the factors on the short form are highly similar to those on the long form and thus satisfying this criterion (also see the discussion of Guideline 2, which overlaps substantially with Guideline 4). 5. Show that the short form retains the factor structure of the original form.
Although our study clearly satisfied this guideline, Smith et al. do not discuss in detail how to evaluate this guideline. Recent advances in multigroup tests of factorial invariance demonstrated here provide a strong approach to testing this criterion that was presented as a more generic guideline by Smith et al. We note, however, that our approach in no way conflicts with that proposed by Smith et al. Rather, it provides a stronger, more methodologically elegant approach to operationalizing tests of this guideline. Our approach to meeting this guideline overlaps substantially with discussion of Guideline 2, particularly the missing-by-design approach to multigroup CFA. 6. If appropriate, show that factors on the short form preserve the content of subdomains or facets of each factor in the long form. This guideline is not relevant to the present investigation, as the PSDQ factors do not contain subdomains or facets. Again, however, it would be useful to provide detailed guidance on how to operationalize this criterion. Logically, appropriate tests might be based on higher-order CFAs, where "subdomains" are treated as separate first-order factors and the domains that they reflect are treated as higher-order factors (e.g., Marsh, 1985; . These analyses should test the a priori structure of the measure and multiple group tests of invariance like those pursued here should demonstrate that the hierarchical structure in the long form is retained in the short form. 7. Show that each factor has validity in an independent sample. Guideline 7 is difficult to implement for multidimensional instruments designed from a construct validity approach in which there are a potentially large number of relevant criteria for each factor-particularly when the researcher also seeks support for all the other guidelines in the same study. Realistically, this guideline is best satisfied by the accumulated results from an ongoing research program. Indeed, we argue that it would be counter-productive and inappropriate to rely on the results from a single study to demonstrate the construct validity of any psychological measure. Rather, consistent with our construct validity approach, we argue that researchers should focus initially on within-construct issues using approaches such as those demonstrated here as a logical prerequisite to conducting between-construct research. To move too quickly to potentially superficial between-construct research is to risk within-construct problems that characterize many psychological measures and particularly short forms. Importantly, we do not argue for the inappropriateness of this guideline for the evaluation of a short form, but merely that such an evaluation must be part of a long-term research program. Where we differ with Smith et al. is not on the thoroughness of the support that we seek, but on whether it is necessary to present an evaluation of between-network validity as part of the same study where the focus is on a within-construct validation of a new short form in relation to responses from the original, long form. There is good indirect support for this criterion based on several features of our research. First, there is solid, accumulated evidence for the construct validity of PSDQ responses against a wide variety of different validity criteria based on previous research. Second, there is very strong evidence for the invariance of responses based on the long and short forms of the PSDQ in the present investigation. Putting these two features together, it is highly likely that the comprehensive evaluation of the PSDQ-S in relation to a diverse range of validity criteria from accumulated research will provide this support. Finally, Study 3 provides particularly convincing evidence that the strong support for the convergent and discriminant validity of PSDQ responses in relation to other physical self-concept instruments generalizes extremely well to the PSDQ-S. Indeed, at least when based on a multidimensional instrument, MTMM analysis (with multiple traits assessed by multiple methods, and parallel analyses for the short and long forms) appears to be a particularly strong approach for evaluation of Guideline 7-and provides strong support for the construct validity of the PSDQ-S and its equivalence with the PSDQ. In addressing related complications, Stanton et al. (2002; also see Donnellan et al., 2006; Marsh, Ellis, et al., 2005; Maïano et al., 2008) suggested that relations between responses to the short form should retain the same pattern of relations with the external criteria as did the long form. This alternative perspective is more consistent with the construct validity approach in the present investigation. Indeed, the MTMM approach demonstrated in Study 3 provides an ideal way to the test this assumption.
If appropriate, show that classification rates remain high with the short form.
This guideline is not typically appropriate for PSDQ studies, as the PSDQ is not typically used to classify students into discrete classification categories. Whereas there may be some limited applications where criterion measures are true categories, making this approach appropriate, we note that arbitrarily dividing a reasonably continuous criterion variable into discrete categories is fraught with well-known methodological problems (for further discussion, see MacCallum, Zhang, Preacher, & Rucker, 2002) . Thus, this criterion may have limited application. Hence, we recommend that this guideline should be used with due caution unless the criterion variables truly represent discrete categories. 9. Show that the tradeoff in savings of time and resources is acceptable in relation to potential loss of validity. Realistically, this criterion has to be evaluated in relation to a particular application. Particularly in the context of using the PSDQ-S as part of a more extensive test battery, reducing the number of items by 30 items can be argued to reduce the testing time by nearly half. Based on our psychometric analyses, the losses in reliability and validity appear to be small (e.g., the mean reliability was .89 for the long form and .85 for the short form based on the normative archive sample that completed the long form, but was .89 and .91 in the cross-validation adolescent and older adult samples that completed the short form). Particularly in relation to the results of the MTMM studies based on responses to three different physical self-concept instruments, there appears to be almost no loss at all in relation to support for convergent and discriminant validity. Furthermore, the goodness-of-fit statistics were consistently better for the PSDQ-S than the PSDQ. From these perspectives, the tradeoff is appropriate for a researcher who places a high value on reducing the number of items.
Limitations and Directions for Further Research
Statistical methodology is advancing at such a rapid pace that there are potential statistical limitations in all applied research. One of these is the missing data problem. Because there was so little missing data (0.4%) in the present investigation, the use of single imputation (or almost any other procedure; Graham, 2009 ) is justified. Indeed, when there is little missing data, Graham (2009, p. 556) specifically recommends the use of the expectation-maximization (EM) algorithm to impute a single data set, stating that, "This single imputed data set is known to yield good parameter estimates, close to the population average." However, evolving missing data strategies (e.g., multiple imputations, use of auxiliary variables, and full information maximum likelihood; see Graham, 2009) should be used in studies with larger amounts of missing data.
In the present investigation we used continuous variable CFAs for 6-category, ordinal PSDQ responses. Our rationale is that: (a) ordinal CFA models (e.g., Jöreskog, 1994) require sample sizes far in excess of those in our six samples; Jöreskog and Sörbom, 1996 , suggested a minimum sample size of 1.5k (k + 1), where k = number of items (i.e., N = 7455 for 70 items); (b) ordinal models of multigroup invariance (e.g., Millsap & Yun-Tein, 2004) are considerably more complex, requiring even larger sample sizes; (c) simulation studies have consistently shown that ML estimates are relatively unbiased when based on approximately normally distributed, ordered categorical data with at least five categories (Babakus, Ferguson, For example, the classic study by Muthén and Kaplan concluded that alternatives like ordinal CFA are likely to be intractable for analyses with more than 25-30 measured variables so that:
It is therefore reassuring to find that these normal theory estimators perform quite well even with ordered categorical and moderate skewed/kurtotic variables, at least with the sample size is not small. . . . If most variables have univariant skewness and kurtoses in the range of -1.0 to +1.0, not much distortion can be expected. (p. 187)
Other research has focused more on the number of response categories, leading Beauducel and Herzberg to conclude that ordinal CFA procedures do not out-perform maximum likelihood estimation when the number of categories is large. The critical issues seem to be having at least five categories, and not having excessive nonnormality (e.g., skews and kurtoses consistently greater than 2.0). Importantly, the PSDQ uses a 6-category response scale and, for the 70 items, the skews (-2 to +.20; Mdn = -.67; 83% less than 1 in absolute value) and kurtoses (-1.43 to 3.68; Mdn = -.30; 95% less than 1 in absolute value) were not sufficiently large to undermine the robustness of the maximum likelihood estimation (e.g., Muthén & Kaplan, 1985; Boomsma, 1982; Boomsma & Hoogland, 2001; . However, for studies with fewer than four response categories and more extreme nonnormality, it may be necessary to juxtapose continuous variable CFAs with evolving ordinal approaches to CFA.
In the present investigation we used the venerable coefficient alpha as a measure of internal consistency for preliminary comparisons of results for the PSDQ and PSDQ-S in the different samples. This approach is justified in that, under appropriate circumstances (e.g., no correlated measurement errors), coefficient alpha provides a lower-bound estimate of reliability that is consistent with the use of summated scale scores, and provides a balance between the number of items and the degree of correlation among the items. Importantly, the computation of coefficient alpha was only a starting point and was followed by detailed CFA evaluations of the structure of the responses to the PSDQ and PSEDQ-S. However, as pointed out by Sijtsma (2009) , coefficient alpha does not index whether the test is unidimensional, 1-factorial, consistent, or homogeneous. Although a detailed critique of coefficient alpha and alternative estimates of reliability is beyond the scope of this article (but see Green & Yang, 2009; Sijtsma, 2009) , it is important to note that the decisions on the selection of items based on of item-total statistics from the coefficient alpha analyses were essentially identical to those based on factor loadings for the subsequent CFAs (so much so that the two were combined as the initial basis for selection of items; see earlier discussion). Nevertheless, reliability estimates presented here are likely to be slightly conservative in relation to evolving CFA-based approaches to reliability (e.g., Bentler, 2009; McDonald, 1999; Raykov & Shrout, 2002 ; also see Green & Yang, 2009; Sijtsma, 2009) .
Since publication of the Marsh et al. (2005) study, there have been several other methodologically oriented studies on how to develop short forms (e.g., Donnellan et al., 2006; Maïano et al., 2008 ; also see Stanton et al., 2002) . Each of these studies is largely consistent with the recommendations by Marsh et al. and their extension in the present investigation. One possible qualification to this conclusion is a greater emphasis on the use of external criteria to compare sup-port for the construct validity of the new short form with the original long form. Marsh et al. argued that validation in relation to an appropriately diverse range of external criteria was typically beyond the scope of the first study to introduce a new short form and required ongoing research, except, perhaps, for a measure that was only designed to measure one very narrowly defined criterion. However, in the present investigation we demonstrated a potentially important MTMM approach that should be useful in comparing long and short forms of multidimensional constructs in relation to appropriately selected external criteria. While we applied this approach to responses to the three major physical self-concept instruments, the MTMM approach could also be applied to other sets of criteria such as the ratings by significant others (e.g., coaches, teachers, parents, peers), or a profile of objective measures that are selected to match the factors in the long and short forms of the instrument in question. Indeed, we suggest that our MTMM approach in Study 3 is a methodologically stronger strategy for comparing the long and short forms in relation to relationships with external criteria, and more fully integrates this goal into an overall construct validity perspective.
Summary Conclusion
Particularly given that Smith et al. (2000) found no research that adequately satisfied their guidelines, we judge that the PSDQ-S was quite successful even in relation to these ideal standards. Major caveats to this success is our ad hoc cross-validation samples that were not really matched to the normative sample used to select PSDQ-S items and limited support for between-network construct validity based on new data for participants who only completed the PSDQ-S (Guideline 7). While there are clearly advantages in using a carefully matched cross-validation sample to test the short form, there are also limitations in the generalizability of the results to other samples for which the instrument might be used. In this respect, we recommend that researchers consider long and short forms from a variety of different samples, as in the present investigation. We also recognize that an important focus of the Smith et al. (2000) guidelines was based on newly collected data using only the items that comprise the short form. While we clearly agree that this is an important aspect, limiting the study to only newly collected data is likely to be counter-productive, particularly when the short-form items are a proper subset of the long-form items and there is a wealth of studies using the long form that can be reanalyzed using the items on the short form. In the present investigation, for example, it was very useful to demonstrate such strong support for PSDQ-S factor structure from such diverse samples-some who completed the 70-item PSDQ and some who completed the 40-item PSDQ-S. In this respect, we argue that the reanalysis of existing data based on the long form and its comparison with parallel analyses based on the items in the short form typically should be the central component of the evaluation of newly devised short forms.
In summary, the results of the present investigation demonstrate that the strong support for the psychometric properties and construct validity of the widely used PSDQ instrument generalize very well to the short-form PSDQ-S. Thus, researchers who place a high value on reducing the number of items are advised to use the PSDQ-S rather than the PSDQ. We also provide new insights into guidelines for the construction and evaluation of short forms, and strategies for how these can be operationalized. No longer can a researcher simply select an ad hoc subset of items from a long form and claim that this subset of items constitutes a viable alternative to the long form. In this respect, the present investigation represents a substantive-methodological synergy that focuses on both the substantive aim of evaluating the PSDQ-S and the methodological aim of how to evaluate short forms more effectively. Smith, G.T., & McCarthy, D.M. (1995 Time 1   T1AC  T1AP  T1BF  T1CO  T1EN  T1ES  T1FL  T1GP  T1HE  T1SP Note. The shaded coefficients are test-retest correlations for matching PSDQ-S factors at T1 and T2 (the convergent validities in a MTMM analysis). For a summary of the MTMM coefficients, see Table 3 (Study 2). Statistically significant correlations are greater than .07 (p < .05) and .10 (p < .01). T2AC  T2AP  T2BF  T2CO  T2EN  T2ES  T2FL  T2GP  T2HE  T2SP  T2ST  FEM  Agrp F×AG   Time 1   T1AC   T1AP   T1BF   T1CO   T1EN   T1ES   T1FL   T1GP   T1HE   T1SP T1ST In the a priori model, an independent clusters model was posited in which each item was allowed on one and only one factor (i.e., the one that it was designed to measure). Separate analyses were conducted with 70-item PSDQ and the 40-item PSDQ-S. Based on content analysis of items in each scale, Marsh et al. (1994) posited factors from each instrument likely to be most highly related (shaded convergent validities appended with the letter a) and those that were expected to be less closely matching (shaded convergent validities appended with the letter b).
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